TNFalpha induces acetylation of p53 but attenuates its transcriptional activation in rheumatoid synoviocytes.
Synovial hyperplasia is an important feature of rheumatoid arthritis (RA) and we have reported that several transcription factors were highly activated in rheumatoid synoviocytes. The purpose of this study was to examine nuclear acetylation in synoviocytes as an activation marker and determine its role in cell activation. Autonomous acetylation of approximately 53 and 62 kDa nuclear proteins was detected in rheumatoid synoviocytes by anti-acetylated lysine specific antibody. Furthermore, tumor necrosis factor alpha (TNFalpha), a potent mitogen for synoviocytes, dose-dependently increased their state of acetylation. Immunoprecipitation analysis revealed that 53 kDa acetylated protein (ap53) was identical with p53, a tumor suppressor gene product. Since enhanced p53 binding to the promoter by TNFalpha treatment was detected by gel shift assay, we analyzed p53 promoter activity by reporter assay system. Contrary to enhanced binding activity, the transcriptional activity was attenuated in a TNFalpha concentration-dependent manner. Since p53 activation requires recruitment of CREB binding protein (CBP) as a coactivator, we also examined the effect of CBP on TNFalpha-induced attenuation of p53 promoter activation. Overexpression of CBP induced p53 transcriptional activity and recovery of TNFalpha-induced inhibition. Our results clearly indicate that autonomous nuclear acetylation is characteristically enhanced in rheumatoid synoviocytes and that p53 is one of acetylated protein. Our results also demonstrate that TNFalpha-induced acetylation of p53 attenuated its transcriptional activation via CBP depletion, and that overexpression of CBP enhanced TNFalpha-induced cell death in rheumatoid synoviocytes, suggesting that regulation of transcriptional coactivator become a novel strategy for RA therapy.